Cyclic AMP differentially regulates cell proliferation of normal human keratinocytes through ERK activation depending on the expression pattern of B-Raf.
Intracellular cyclic AMP (cAMP) increased by extracellular stimuli induces various biological effects, such as cell proliferation, differentiation, and migration. Previous reports regarding the effect of cAMP on keratinocyte proliferation are contradictory and indicate that the effect apparently depends on cellular density. Recent studies have revealed that cAMP signaling regulates cell proliferation by modulating mitogen-activated protein kinase (MAPK) activity. The precise mechanism by which cAMP affects keratinocyte proliferation and/or the crosstalk between the cAMP and MAPK signaling pathways, however, remain to be determined. Using normal human keratinocytes (NHK), we investigated the effect of cAMP on keratinocyte proliferation and its molecular mechanism in terms of cellular density. In confluent NHK, cyclic AMP decreased extracellular regulated kinase (ERK) phosphorylation and cell proliferation in a Ras-independent and Rap1-dependent manner. The decreased cell proliferation by cAMP was blocked by the MEK-1 inhibitor, PD98059. In contrast, in subconfluent NHK, cAMP increased ERK phosphorylation and cell proliferation. Western blot analysis revealed that NHK expressed B-Raf and Rap-1. Although both 95 kDa and 62 kDa B-Raf isoforms were expressed in subconfluent NHK, only 62 kDa B-Raf was detected in confluent NHK. Transfection of 95 kDa B-Raf into confluent NHK resulted in a cAMP-dependent increase in ERK phosphorylation and cell proliferation. These findings indicate that differential expression of B-Raf isoforms is critical for cAMP-dependent regulation of NHK proliferation that depends on phosphorylation of ERK.